Abstract. The main objective of this article is to present ν-fractional derivative µ-differentiable functions by considering 4-parameters extended Mittag-Leffler function (MLF). We investigate that the new ν-fractional derivative satisfies various properties of order calculus such as chain rule, product rule, Rolle's and mean-value theorems for µ-differentiable function and its extension. Moreover, we define the generalized form of inverse property and the fundamental theorem of calculus and the mean-value theorem for integrals. Also, we establish a relationship with fractional integral through truncated ν-fractional integral.
Introduction
During the last two decades, the interest in MLF has considerably developed. Nowadays MLF are widely used in fractional calculus with lots of interesting applications in applied sciences, engineering, special functions, probability theory, the fractional order differential equations, and their steadily increasing importance in physics researches.
In 1903, Mittag-Leffler [3] established and studies the classic MLF with a parameter α and a complex variable z, which is defined as: The exponential function (EF) gives the solution of entire order differential equations (DE) with constant coefficients, but the MLF has an analogous role for solutions of no entire order DE, and can be viewed as a generalized form of the EF. Since 1903, numerous extensions and generalizations of the MLF have been done, when was proposed the Mittag-Leffler [3] . In 1905, Wiman [20] introduced and discussed 2-parameters MLF. In 1971 Prabhakar [8] proposed the so-called 3-parameters MLF, a reasonable generalization of the 2-parameters MLF. Shukla and Prajapati [14] in 2007 established the 4-parameters MLF. In [13] , author introduced the 6-parameters MLF, this being a possible generalization of other MLF discussed with less than 6-parameters.
The Extended (MLF) E ν,c θ,ϑ (x : p) is recently investigated by [5] , which is defined as: where B p (z, y) is extended beta function defined in [2] as follows: divided into five sections. In Section 2 , we present some new truncated ν-FD. Some new truncated ν-fractional integral introduced in Section 3. In section 4, we establish the truncated ν-FD and ν-FI) of a 4-parameters MLF. Concluding remarks close the article are discussed in section 5.
Some new truncated ν-fractional derivative (ν-FD)
Here, we propose some new truncated ν-FD using the four parameters truncated extended MLF and we define many classical results similar to the results prevail in the entire order calculus. We derive a theorem that alludes to the law of exponents and the extension of the n order truncated ν-FD. From these established results, we observed that the new truncated ν-FD is linear and it fallows the product rule, the quotient rule, chain rule and the composition of µ-differentiable functions. Then, we start with the definition of the four parameters truncated MLF given by,
where
From Eq. (2.1) and Γ(β), we obtained by following truncated function, introduce by
3)
α,β (.) is a truncated function as defined in Eq.(2.2) and being γ, c, α, β ∈ C and p ≥ 0 such that
It is noted that if g is differentiable in some (0, a), a > 0 and
Theorem 2.1. If the f unction g : [0, ∞) → R is µ − dif f erentiable for t 0 > 0 and 0 < µ < 1, then g is continuous in t 0 .
Proof. We suppose the following notion
Now taking lim ǫ→0 on both sides of Eq. (2.4), we get
Then, g is continuous in t 0 . The series representation of the truncated function i S γ,c α,β (.), we have,
As g is continuous and then applying lim as ǫ → 0 on Eq. (2.5), we get
Besides, we have
Taking lim as ǫ → 0 on Eq. (2.6), we get
.
Then we conclude that
Now, we defined the theorem that includes the main properties of entire order calculus. The demonstration of the chain rule, will be check by an example, which is given in next theorem. For detail, the reasoning is the similar as described in Theorem 2 discussed in [19] . 
being (c) 1 be the symbol of Pochhammer.
Proof. From Eq. (2.6), we have
Introducing the following change
We conclude that
. Another property is as follows:
and ℜ(C) > 0 and g , h are µ-differentiable for t > 0. Then following implication holds:
and ℜ(C) > 0 and g , h are µ-differentiable for t > 0. Then, following implication holds:
Theorem below proves that commutative property depends on fractional operator.
α,µ (g(t); p) and
and (0 < η < 1) respectively. So we have
Proof. In fact, using the chain rule (2.11) of Theorem 2.2, we have,
By Definition (2.1), we have 
From theorem (2.5), follows
Theorem 2.6 (Rolle's Theorem for µ-differentiable function). Let g : [a, b] → R be a function with the properties and µ > 0
α,µ (g(c); p) = 0 with α, β, γ, c ∈ C and p ≥ 0 such that
Proof
ǫ .
But the two limits have opposite signs. Hence 
Proof. Let us consider the relation
Taking the truncated ν-FD
α,µ (.) on both sides of Eq (2.23)and the relation
α,µ (c; p) = 0 with c is a constant. We conclude that 
g,h are µ-differentiable for µ ∈ (0, 1)
where α, β, γ, c ∈ C and p ≥ 0 such that
Definition 2.2. Let n < µ ≤ n + 1; n ∈ N and g n-differentiable for t > 0. Then the n th derivative of ν-FD is defined by
where α, β, γ, c ∈ C and p ≥ 0 such that ℜ(α) > 0,ℜ(β) > 0,ℜ(γ) > 0,ℜ(c) > 0 , if the limit exists.
ν-fractional integral (ν-FI)
Here, we derive the ν-FI of a function g. From the given statement, we describe a theorem that the ν-FI is linear, the inverse property, the fundamental theorem of calculus (FTC), the part integration theorem, and a theorem that refer to the mean value for integrals. Also, a theorem is given which returns the sum of the orders of two ν-FI, semi group property. Some other findings on the ν-FI are also discussed.
Definition 3.1. Let g be a function defined on (a, t] and 0 < µ < 1. Also, let t ≥ a and a ≥ 0. Then, the ν-FI of g of order µ is stated as:
where α, β, γ, c ∈ C and p ≥ 0 such that ℜ(α) > 0,ℜ(β) > 0,ℜ(γ) > 0,ℜ(c) > 0 , if the limit exists. α,η (g(t); p) with 0 < µ < 1 and 0 < η < 1 then we have
Proof. In fact, using definition (3.1), we have Proof. In fact, using the chain rule and definition (3.1), we have
Theorem 3.4 (FTC).
Let g : (a, b) → ℜ be a differentiable function and 0 < µ < 1, then ∀t > 0, we have
Proof. Applying the chain rule and the FTC for order n (integer) derivatives, we have 
Proof. By using the definition of ν-FI Eq. (4.1), applying the chain rule and the FTC, we have
Proof. From the definition of v-fractional of order µ, we have
Theorem 3.7. Letg : [a, b] → ℜ be a continuous function and α, β, γ, c ∈ C and p > 0 such that
Then, for all t ∈ [a, b] and 0 < µ < 1, we have
Proof. By Theorem (3.6), we have
Theorem 3.8. Let g and h functions that satisfy the following conditions:
(2) Limited and integrable in [a,b] .
Besides that, let h(x) a negative (or no positive) function in [a,b] . Let the set m = inf{g(x) :
Proof. Let m = inf g, M = sup g and h(x) ≥ 0 in [a, b] . Then, we get
Multiplying by
It is observed that when h(x) < 0, the proof is calculated as similar way. In addition, by the intermediate value theorem, g reaches each value in the interval [m, M ], then to
If h(x) = 0, Eq (4.4) becomes obvious and if h(x) > 0, then Eq (4.6) implies
Exist, a point x 0 ∈ (a, b) such that m < g(x 0 ) < M , the result follows. In particular, when h(x) = 1, by theorem (11), we have the result Then, we have
where E ρ λ,λ+k (.) is the 3-parameters MLF.
Proof. In fact , using the chain rule and the 2-parameters MLF, we have
Exchanging the index, k → k + 1 in Eq. (4.1),we have
α,µ (g(t); p) the truncated ν-FD of order µ and E λ,k (.) the 2-parameters MLF.
Then, we have
Proof. Let us consider the result of [18] , which is given below 
We get,
Using the chain rule and Eq. (4.5), we conclude
Let us now derive the ν-FI of the 2-parameters MLF. t) ; p) the ν-FI of order α and E λ,δ (.), the 2-parameters MLF. Then, we have
Proof. Indeed applying, the statement of ν-FI, Eq. (3.1) and the FTC, we get
Specially, applying the limit a → 0, on Eq. where J µ (.) is the Riemann-Liouville FI of order µ.
Conclusion
The new truncated ν-FD for µ-differentiable functions using the 4-parameters truncated MLF are obtained. We conclude that the truncated ν-FD, in this sense of fractional derivatives, presented in this case, behaves extremely well in connection to the classical properties of entire order calculus. Moreover, it was possible through of truncated ν-FD and ν-FI, to establish the relations with the FD and FI in the Riemann-Liouville sense. In this context, with our fractional derivative, it was possible to establish a useful confection with the FD mentioned, as seen in section 4. As a future work, we will establish the truncated k-MLF from the k-MLF [22, 23] and will obtain the generalization of FD. Also, the presented results are related to the function of a variable, in this sense, we can propose a truncated ν-FD with n real variables
